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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum 
base material in which natural oxidation films and 
segregated matters such as silicon preventing the 
formation of a chromate film or an anodic oxidation film 
are removed, and to provide a surface treatment method 
therefor. 

SOLUTION: In the surface treatment method, the 
surface 3 of the material 1 to be treated containing 
aluminum is brought into contact with a surface 
treatment solution which contains 300 to 1,200 g/l 
phosphoric acid, and of which the temperature is 20 to 
60** C, so that oxidized films and segregated matters on 
the surface 3 are removed to form ruggedness 5, and 
further, a phosphate film is formed on the surface 3. The 
aluminum base material is produced by the same 
method. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface treatment approach of the aluminum base material characterized by 
forming a phosphoric acid system coat in said front face while removing the oxide film and 
segregation object of this front face and forming irregularity in a front face by contacting the 
surface treatment liquid containing the acid which does not getl. 300-1 200g /on the front face of 
the processed material containing aluminum. 

[Claim 2] The surface treatment approach of the aluminum base material characterized by 
controlling the dissolution of metals other than said aluminum while removing the oxide film and 
segregation object of this front face and forming irregularity in a front face by contacting the 
surface treatment liquid containing the acid which does not get 600 to 1200 g/l on the front face 
of the processed material containing metals other than aluminum and aluminum, and forming a 
phosphoric acid system coat in said front face. 

[Claim 3] The surface treatment approach of an aluminum base material according to claim 1 or 

2 that said surface treatment liquid is characterized by including the hydrogen peroxide of 
further 1-100 g/l. 

[Claim 4] The surface treatment approach of the aluminum base material according to claim 1 to 

3 characterized by forming a chromate film in the front face of said phosphoric acid anodic oxide 
coating by performing chromate treatment to said processed material after forming said 
phosphoric acid system coat. 

[Claim 5] The surface treatment approach of an aluminum base material according to claim 1 to 

4 that said processed material is characterized by being either an aluminum member, an 
aluminum alloy member, an aluminum casting member or an aluminum die-casting member. 
[Claim 6] The aluminum base material characterized by having the body of a processed material 
containing aluminum, the phosphoric acid system coat formed in the front face of this body of a 
processed material, and the chromate film formed in the front face of this phosphoric acid 
system coat. 

[Claim 7] It is the aluminum base material according to claim 6 characterized by having formed 
said phosphoric acid system coat by the approach indicated by either of said claims 1-3, and 
forming said chromate film by the approach indicated by said claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aluminum member using the surface 
treatment liquid containing phosphoric acid, or aluminum alloy member (henceforth aluminum 
member etc.) surface treatment. Furthermore, in detail, in order to raise corrosion resistance, 
such as an aluminum member, more, it is related with the pretreatment approach of performing 
surface treatment with phosphoric acid system processing liquid before chromate treatment or 
anodizing. 
[0002] 

[Description of the Prior Art] Since aluminum is an ingredient with comparatively low corrosion 
resistance that it is easy to generate the white rust etc., in order to raise corrosion resistance, it 
needs to perform surface treatment. Generally as surface treatment of this aluminum, anodizing 
and chromate treatment are performed. 

[0003] Among these, although anodizing is excellent in corrosion resistance, it has the demerit in 
which cost is high. On the other hand, although cost of chromate treatment is cheap and it is fit 
for mass production method, there is a problem of corrosion resistance not being stabilized a 
little. Therefore, in the case of aluminum, after performing chromate treatment and usually 
forming the chromic acid oxidation coatings whose thickness is 0.1 micrometers on the surface 
of a processed material, it has painted on the front face. 

[0004] Moreover, alodine processing which is a kind of chromate treatment is performed to the 
aluminum alloy components with which high corrosion resistance is searched for from the former, 
for example, the outboard motor paint components made from aluminum die casting. This alodine 
processing is processing using the aqueous acids of pH 1.8-3.8 which contained the chromic acid 
and the fluoride in the principal component. 

[0005] As for aluminum, segregation objects, such as a natural oxidation coat and silicon, are 
usually easy to be formed in the front face. For example, when casting aluminum, in order that an 
aluminum molten metal may be cooled in a mold at the time of casting and Cu(s), Fe(s) and Zn 
other than aluminum, and nickel component may segregate on a front face, corrosion resistance 
poses a problem with paint film adhesion. Especially die-casting components have high 
component content other than aluminum, and since the cooling rate is high, a segregation tends 
to happen. Therefore, if a natural oxidation coat and segregation objects (silicon etc.) are shown 
in the front face of aluminum die casting, since it will be hard to form a chromate film and an 
anodic oxide film, there is a possibility that the corrosion resistance of an aluminum cast and 
aluminum die-casting paint components may not be stabilized. 

[0006] Although the mechanical approaches and electrolytic polishing, such as belt polishing, 
barrel finishing, and blasting, were performed as this corrosion resistance countermeasure, 
application was difficult to these part shapes and sheet metal electrically unsuitable [ the 
mechanical approach ] for large quantity processing, and complicated. Although there was the 
chemical approach applicable to a complicated part shape and sheet metal on the other hand 
which used the drug solution, generally aluminum expansion material with few segregations was 
used as the processed material, and adhesion is mainly improved. 
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[0007] Then, in order to remove the natural oxidation coat and segregation object of an 
aluminum member or an aluminum alloy member front face, the drug solution which added the 
hydrogen peroxide of an oxidizer etc. to what contained a kind or some kinds for acids, such as 
phosphoric acid, a sulfuric acid, and a nitric acid, is used. The technique which has applied the 
processing liquid containing phosphoric acid and hydrogen peroxide solution to the dissolution of 
aluminum is indicated by JP,52'-86937,A and JP,7-122152.B. However, the technique which 
forms a compound coat in front faces, such as an aluminum member, is not indicated by these 
official reports. Furthermore, with aluminum die casting to which surface control is carried out, 
by the approach which iron material may be cast and carries out surface control with such 
phosphoric acid and a hydrogen-peroxide solution, iron material dissolved with processing liquid 
and the problem that processing liquid was consumed vainly had arisen. On the other hand, while 
the iron ion which melted into processing liquid was left, it turned out that the hydrogen peroxide 
in processing liquid is consumed like a copper ion. 
[0008] 

[Patent reference 1] JP,52-86937,A (the 3rd page right column upper case) 

[Patent reference 2] JP,7-122152,B (claim 1 - claim 3) 

[0009] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the aluminum base 
material which makes easy to form a chromate film or an anodic oxide film, and raises original 
corrosion resistance, such as a chromate film, and its surface treatment approach by solving 
said technical problem and removing segregation objects which bar generation of a chromate film 
or an anodic oxide film, such as a natural oxidation coat and silicon, using the processing liquid 
containing phosphoric acid. Furthermore, this invention solves said technical problem, and it aims 
at offering the aluminum base material which makes easy to form a chromate film or an anodic 
oxide film, and raises original corrosion resistance, such as a chromate film, and its surface 
treatment approach while it removes segregation objects, such as a natural oxidation coat and 
silicon, without wasting processing liquid vainly to the surface treatment of the aluminum 
containing iron material so that it may see on aluminum die casting components mostly. 
[0010] 

[Means for Solving the Problem] It is the approach of forming a phosphoric acid system coat in 
said front face while it removes the oxide film and segregation object of this front face and forms 
irregularity in a front face by contacting the surface treatment liquid containing the acid which 
does not get 300 to 1200 g/l on the front face of the processed material containing aluminum, in 
order that the surface treatment approach of the aluminum base material concerning this 
invention may attain said object. Moreover, the surface treatment approach of the aluminum 
base material concerning this invention is the approach of controlling the dissolution of metals 
other than said aluminum, while removing the oxide film and segregation object of this front face 
and forming irregularity in a front face, and forming a phosphoric acid system coat in said front 
face by contacting the surface treatment liquid containing the acid which does not get 600 to 
1200 g/l on the front face of the processed material containing metals other than aluminum and 
aluminum, in order to attain said object. A dissolution (etching) rate increases aluminum with the 
increment in phosphoric acid concentration and hydrogen-peroxide concentration. Especially, the 
effect to the dissolution rate of phosphoric acid concentration can dissolve aluminum efficiently 
according to a high thing in the range where phosphoric acid concentration is high. Although iron 
is also in the inclination which a dissolution rate increases with the increment in phosphoric acid 
concentration and hydrogen-peroxide concentration, in a high concentration field, the amount of 
dissolutions decreases rapidly. In the high concentration range of this phosphoric acid, the 
dissolution rate of aluminum becomes high much more to iron. Iron penetration decreases and 
unnecessary processing liquid consumption is held down. Thus, the density range with the high 
dissolution rate of aluminum was specified, moreover it asked for processing liquid concentration 
with an iron low dissolution rate, and the problem solving was planned by considering as the 
processing liquid concentration which aluminum dissolves preferentially to iron. Moreover, in one 
mode of the surface treatment approach of the aluminum base material concerning this 
invention, what contains the hydrogen peroxide of 1 - 1 00 g/l further may be used as said 
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surface treatment liquid. 

[001 1] With the surface-preparation technique indicated by JP,52-86937,A mentioned above and 
JP,7-122152,B, although the aluminum member is etched using phosphoric acid and a hydrogen- 
peroxide solution, since drug solution concentration is comparatively low. any example needs to 
set up processing temperature highly. However, with casting components, such as aluminum die 
casting, when processing temperature is made high, there is a problem that corrosion resistance 
is not stabilized that it is hard to remove a segregation object to homogeneity. Moreover, when 
whenever [ processing solution temperature ] is high, there is a problem that consumption of the 
hydrogen peroxide which is not contributed to metal etching by the heat, dissolved metal ion, 
etc. increases. Therefore, moreover, the natural oxidation coat and segregation object on the 
front face of a processed material are removable [ to homogeneity ] by the short time amount of 
for 1 - 5 minutes according to this invention by setting up processing liquid concentration 
comparatively highly with low temperature. Moreover, in order to perform processing of this 
invention at low temperature, it is hard to cause degradation of processing liquid, the materials 
cost of a facility also becomes cheap, and it is effective in becoming easy to carry out line 
management. Moreover, although especially the temperature of said surface treatment liquid is 
not limited, it can be processed, for example in 20-60 degrees C. In addition, into said surface 
treatment liquid, it may be made to carry out optimum dose addition of an additive, for example, 
a surfactant, a sulfuric acid, a hydrochloric acid, the fluoric acid, etc. if needed. 
[0012] Moreover, another mode of the surface treatment approach of the aluminum base 
material concerning this invention is the approach of forming a chromate film in the front face of 
said phosphoric acid anodic oxide coating by performing chromate treatment to said processed 
material, after forming said phosphoric acid anodic oxide coating. 

[0013] When a chromate film is formed on the processed material front face where the natural 
oxidation coat which bars generation of a chromate film, and segregation objects (silicon etc.) 
exist. After forming the acid system coat which removes the natural oxidation coat and 
segregation objects on the front face of a processed material (silicon etc.). and does not shine, 
by forming a chromate film on this phosphoric acid system coat If the case where the compound 
coat which consists of these phosphoric acid system coats and chromate films is formed in a 
processed material front face is compared, a big difference will appear about corrosion 
resistance. Therefore, corrosion resistance can be raised more nearly substantially than before 
by making a phosphoric acid system coat and a chromate film form in a processed material front 
face complexly. In addition, it may be made to perform anodizing instead of said chromate 
treatment. Since an anodic oxide film is formed on a phosphoric acid system coat also in this 
case, corrosion resistance can be raised more nearly substantially than before by making a 
phosphoric acid system coat and an anodic oxide film form complexly. 

[0014] Furthermore, still more nearly another mode of the surface treatment approach of the 
aluminum base material concerning this invention is the approach said processed material is 
either an aluminum member, an aluminum alloy member, an aluminum casting member or an 
aluminum die-casting member. As a processed material, the metal containing an aluminum 
component can be used widely. For example, it can process also to processed materials, such as 
an aluminum alloy member containing metals, such as a pure aluminium member, and iron, zinc, 
manganese, and an aluminum die-casting member (ADCs 10-12). Moreover, it can use suitable 
also for the aluminum cast components which contain Cu which is one of the components which 
do the effect most harmful to corrosion in many cases. 

[0015] And the aluminum base material concerning this invention is equipped with the body of a 
processed material containing aluminum, the phosphoric acid anodic oxide coating formed in the 
front face of this body of a processed material, and the chromate film formed in the front face of 
this phosphoric acid anodic oxide coating. By making a phosphoric acid system coat and a 
chromate film form in a processed material front face complexly, the corrosion resistance of an 
aluminum base material can be raised more nearly substantially than before. Furthermore, under 
coats and finishing coat, such as a primer layer, may be suitably formed on said chromate film. 
Moreover, instead of said chromate film, an anodic oxide film may be formed and an under coat 
and finishing coat may be suitably formed from on this anodic oxide film. And said phosphoric 
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acid anodic oxide coating can be formed by the art (how to contact the surface treatment liquid 
containing the acid which does not get 300 to 1 200 g/l on the front face of the processed 
material containing aluminum) mentioned above. Moreover, it can form by the above-mentioned 
approach also about a chromate film. 
[0016] 

[Embodiment of the Invention] Below, the surface treatment approach of the aluminum base 
material concerning the gestalt of operation of the 1st of this invention is explained at a detail. In 
addition, although the art which makes a chromate film form in the front face of this phosphoric 
acid system coat is explained after making the front face of an aluminum die-casting member 
generate a phosphoric acid system coat as a gestalt of 1 operation of the surface treatment 
approach below, this application is not limited to this. 

[0017] "Outline which is a surface treatment process" First, after contacting the phosphoric 
acid system processing liquid containing phosphoric acid on the front face of the processed 
material containing an aluminum component, it is dried if needed. The approach of this contact 
may make a processed material immersed into surface treatment liquid, and may spray surface 
treatment liquid on a processed material by a spray etc. 

[0018] If surface preparation using this phosphoric acid system processing liquid is performed, 
since the irregularity (irregularity of submicron order) of moderate magnitude will be formed on 
the surface of a processed material and the adhesion of paint will improve according to an 
anchor effect, the corrosion resistance of a paint article improves. Moreover, since a phosphoric 
acid system coat is formed in a processed material front face while removing the oxide film and 
segregation object which were formed in the processed material front face, if phosphoric acid 
system processing liquid is contacted, a front face is activated and a chromate film and an 
anodic oxide film become easy to adhere. In addition, the irregularity on the front face of a 
processed material is submicron order, and it is desirable not to become a failure at formation of 
a chromate film. 

[0019] Subsequently, chromate treatment and anodizing are performed from on said phosphoric 
acid system coat, and a chromate film or an anodic oxide film is formed. Furthermore, if needed, 
the primer layer which is an under coat can be formed from on this chromate film, or finishing 
coat can be formed from on this primer layer. In addition, the range of the desirable thickness of 
a chromate film is 0.1-10 micrometers, and the range of the desirable thickness of an anodic 
oxide film is 1-50 micrometers. 

[0020] [Processing conditions] The processing conditions which contact said phosphoric acid 
system processing liquid to a processed material are explained briefly. Phosphoric acid system 
processing liquid has the presentation containing the acid which does not get 300 to 1200 g/l, 
and whenever [ processing solution temperature ] is 20-60 degrees C, and is contacted to a 
processed material with means, such as time amount for 1-150 minutes, and immersion. 
[0021] Said phosphoric acid concentration is 400 - 800 g/l preferably, and may add the hydrogen 
peroxide of 1 - 100 g/l if needed. This hydrogen-peroxide concentration is 20 - 50 g/l 
preferably. Moreover, whenever [ processing solution temperature ] is 20-60 degrees C 
preferably, and is 25-50 degrees C still more preferably. Furthermore, the processing time is for 
1 - 5 minutes preferably. In addition, it has been a failure that the hydrogen peroxide of the 
amount of consumption of a hydrogen peroxide is large in order are unstable and to perform 
metal finishing continuously to heat metallurgy group ion 40 degrees C or more. Therefore, 
processing temperature is made into 25-40 degrees C when a hydrogen peroxide is included in 
surface treatment liquid. 

[0022] The phosphoric acid system coat which has corrosion resistance can be made to 
generate in the preceding paragraph story which performs chromate treatment and anodizing by 
contacting metals, such as iron, zinc, and manganese, and phosphoric acid system processing 
liquid which deposit on the surface of a processed material, as the [phosphoric acid system 
coat] above-mentioned was carried out. This phosphoric acid system coat consists of iron 
phosphate, phosphoric acid zinc, phosphoric acid manganese, etc., and the thickness of a 
phosphoric acid system coat is 0.05-10 micrometers, and is 0.1-5 micrometers preferably. 
[0023] If surface treatment is performed for the surface treatment liquid which added [surface 
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treatment liquid] phosphoric acid to 300 - 1 200 g/l and a large quantity in comparatively low 
temperature, for example, room temperature extent, amount of etching for corrosion-resistant 
improvement with adjustment time amount sufficient in 1 - 5 minutes and a short time is 
securable. Moreover, when a hydrogen peroxide was included in surface treatment liquid, it found 
out that consumption of this hydrogen peroxide could also be controlled. At this time, if there is 
1 - 100 g/l of concentration of a hydrogen peroxide, it can secure sufficient amount of etching. 
However, since natural consumption of a hydrogen peroxide can be controlled, in order to reduce 
the count of a supplement of a hydrogen peroxide, it is desirable to make a hydrogen peroxide 
into 30 - 80 g/l into a drug solution. 

[0024] Below, this invention is concretely explained through an example. 

Surface treatment was performed, when the purification phosphoric acid of [examples 1-4] 

marketing and a hydrogen peroxide prepared the surface control liquid contained, respectively as 

shown in a table 1 , considered as 20-33 degrees C and carried out the spray of immersion or the 

adjustment liquid for the aluminum die-casting components for outboard motors (construction 

material ADC 1 2) to adjustment liquid for 3 - 5 minutes. 

:0025] 

:A table 1] 
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[0026] The cross cut was put into chromate treatment, an under coat, and the paint components 
that gave finishing after surface control, the salt spray test (henceforth SST) or the combined 
cycle trial (henceforth CCT) was carried out, and corrosion resistance was evaluated. It is 90 
cycle repeat about the cycle which a salt spray test sprays the salt water which has 

5% of concentration on 720 hours and components, and performs it here, and 1 .5 hours makes 
dry a combined cycle trial at the cycle which sprays 50-degree C salt water for 30 minutes, and 
80 degrees C. 

[0027] Every one piece each was prepared in the examples 1-3, and it prepared ten paint 
components at a time respectively in the example 4 as a sample of the example of this invention, 
and the example of a comparison. In addition, the salt spray test or the combined cycle trial was 
performed until the clear difference appeared in the corrosion resistance of the paint 
components of the example of this invention, and the example of a comparison. Corrosion 
resistance evaluated by the cross-cut section by performing a tape friction test after the salt 
spray test or the combined cycle trial. A test method follows JIS. 

[0028] Moreover, as shown in a table 2, the paint article of the example 1 of this invention in an 
example 1 was the adhesion of the paint even with after [ good ] a corrosion resistance test, 
without a tape friction test also exfoliating. On the other hand, it was a tape friction test, the 
part which exfoliates all over the contact section of a tape had the paint article (conventional 
paint article) of the example 1 of a comparison, and its adhesion after a corrosion resistance test 
was not good. 
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[0030] And as shown in a table 3, the paint article of the example 2 of this invention in an 
example 2 was the adhesion of the paint even with after [ good ] a corrosion resistance test. 
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without a tape friction test also exfoliating remarkably. On the other hand, the paint article of the 
example 2 of a comparison is the conventional paint article, and performs only chromate 
treatment from on aluminum die-casting components. In this example 2 of a comparison, there 
was a part which exfoliates all over the contact section of a tape by the tape friction test, and 
the adhesion after a corrosion resistance test was bad. 
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[0032] Furthermore, although bulging of a remarkable paint film was not produced in the paint 
article of the example 3 of this invention at the cross-cut section as shown in a table 4, the 
paint article of the example 3 of a comparison had produced big bulging in the cross-cut section. 
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;A table 4] 
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[0034] A large number [ the paint article of the example 4 of a comparison / what produces 
bulging all over components, or the thing which produces bulging greatly in the placing section of 
a pin ] although bulging of a remarkable paint film was not produced in the paint article of the 
example 4 of this invention as shown in a table 5. Corrosion resistance assessment was 
performed by appearance assessment in the cross-cut section. 
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;A table 5] 
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[0036] the purification phosphoric acid of marketing as an example 5 of [example 5] this 
invention, and a hydrogen peroxide — each — the surface control liquid which carries out 35 g/l 
content 600 g/l — preparing — this adjustment liquid — an aluminum plate — that weight — 
1wt% — surface control was carried out until it decreased. The photograph which observed the 
front face 3 of the aluminum plate 1 after surface control in SEM to drawing 1 is shown. As 
shown in drawing 1 , in this front face 3, it turns out that the irregularity 5 of submicron order is 
mostly formed jn homogeneity. Moreover, pad resin 7 is formed in the upper part of a front face 
3. light reflects the part of the shape of a white layer of a front face 3 which is immediately 
visible to the lower part, it is reflected, and the aluminum plate 1 exists actually, the drug 
solution which carries out 35 g/l content of a sulfuric acid and the hydrogen peroxide 300 g/l as 
an example 5 of a comparison, respectively — an aluminum plate — the weight — 1wt% — 
surface control was carried out until it decreased. Although the front face 13 of the aluminum 
plate 1 1 after surface control was observed in SEM as shown in drawing 2 , submicron 
irregularity 5 like the example 5 of this invention shown in drawing 1 was not seen. And as shown 
in drawing 3 , when surface control was not performed to an aluminum plate 21 , the front face 23 
was formed almost evenly. 

[0037] [Example 6] Although only the thing in which the compound coat of a phosphoric acid 
system coat and a chromate film was formed, the thing in which only the chromate film was 
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formed, and the phosphoric acid system coat were formed on the surface of components as 
further shown in a table 6 and a table 7 using the tiller handle which are the components of an 
outboard motor, the corrosion resistance test was performed about three kinds. In addition, 
chromate treatment was performed by making components immersed into processing liquid. 
[0038] 
[A table 6] 
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[0039] 
[A table 7] 
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[0040] As shown in these tables, the case of corrosion resistance of the compound coat of the 
phosphoric-acid system coat and chromate film which are the example 6 of this invention was 
the best. In addition, the above assessment was collectively shown in a table 8. When it saw 
synthetically from corrosion resistance and a cost side so that clearly from this table 8, it has 
checked that the direction of the compound coat concerning this invention was excellent. 
[0041] 
[A table 8] 
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[0042] Next, the gestalt of operation of the 2nd of this invention is explained, referring to a 
drawing. Drug solution concentration explained with the gestalt of the 1 st operation of the above 
was made into the phosphoric acid concentration 300 - 1200 g/\, and the hydrogen-peroxide 
concentration 1-100 g/l. According to this approach, amount of etching for corrosion-resistant 
improvement with the processing time sufficient in 1 - 5 minutes and a short time was securable 
also at the room temperature (20 degrees C or more, preferably 25-35 degrees C) with the 
comparatively low temperature of processing liquid. However, with aluminum die-casting 
components, as for the approach of carrying out surface control with this phosphoric acid and a 
hydrogen-peroxide solution, the raw material made of cast iron might be cast, that iron material 
dissolved with processing liquid, and the problem that a drug solution was consumed vainly had 
produced it. Then, the conditions into which aluminum melts into preferentially and iron cannot 
melt easily needed to be set up, and the phosphoric acid which is a processing liquid component, 
the aluminum of a hydrogen peroxide, and iron solubility were investigated in the detail. In 
addition, peroxidation **** reacts with the hydrogen generated when a metal reacts with 
phosphoric acid, serves as harmless water, and has the effectiveness over the environmental 
side on production control. 

[0043] The corrosion resistance of the paint component was checked by carrying out surface 
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preparation of the aluminum components with which the conditions which can control 
consumption of the hydrogen peroxide by iron, such as cast iron, were examined at various 
processing liquid type, concentration, and temperature, and iron was cast below at [the example 
7]. In this example, phosphoric acid, and 35% hydrogen peroxide and ion exchange water were 
mixed 85%, and the whole was set to 120ml. Temperature predetermined [ after churning ] was 
set as about 30 degrees C. and the sample was immersed in processing liquid. 14g of logging 
articles of the plate geometry component of aluminum die-casting about 40g, and the product 
made of cast iron was used for the sample. Each sample was used having dried after cleaning. 
Immersion time amount to the inside of a drug solution was set as for about 3 minutes, and the 
amount of dissolutions was measured by measuring the weight of a sample after desiccation. 
Drawing 4 shows the result of having measured the amount of dissolutions of the aluminum die 
casting to the concentration of phosphoric acid and a hydrogen peroxide. On the left of an axis 
of ordinate, the concentration of a hydrogen peroxide is shown in a weight difference and the 
right, and phosphoric acid concentration is shown on an axis of abscissa. The amount of 
dissolutions of aluminum increased with the increment in phosphoric acid and hydrogen-peroxide 
concentration. Moreover, the amount of dissolutions of aluminum showed the inclination of an 
increment to the increment in the hydrogen-peroxide concentration in each phosphoric acid 
concentration. Therefore, the one where phosphoric acid concentration is higher is good for 
raising the amount of dissolutions of aluminum (rate). 

[0044] On the other hand, drawing 5 shows the result of having measured the amount of 
dissolutions of cast iron to the concentration of phosphoric acid and a hydrogen peroxide. The 
content of an axis of ordinate and the axis of abscissa is the same as drawing 4 . It turned out 
that cast iron components have the range which is easy to melt with the concentration of 
phosphoric acid, and the range which is hard to solve under the situation that a hydrogen 
peroxide contains. That is, when phosphoric acid was high concentration (600 or more g/l of 85% 
phosphoric acid), even if hydrogen-peroxide concentration changed, the amount of dissolutions 
became low almost fixed. Although the concentration of the hydrogen peroxide in a drug solution 
tends to change, since the amount of dissolutions of iron material cannot change easily, with a 
high-concentration phosphoric acid solution, it tends to control a process. Moreover, a hydrogen 
peroxide reacts with the hydrogen generated when a metal reacts with phosphoric acid, and the 
role used as harmless water is played. 

[0045] Furthermore, when processing temperature was made into 40 degrees C, aluminum 0.041 g 
and 0.071 g of iron were dissolved 85% by 94g of phosphoric acid, and 7g concentration of 35% 
hydrogen peroxides, and the amount of dissolutions of aluminum was dramatically high as 
compared with iron. Chromate treatment (processing which forms a chromium coat in an 
aluminum front face with the drug solution which contains a chromic acid and a fluoride in a 
principal component, and contains the aqueous acids of PHs 1 .8-3.8 in it) was performed after 
this surface control. Then, it painted and the salt spray test estimated corrosion resistance. The 
corrosion resistance of the aluminum paint components by which surface control was carried out 
was good satisfactory also in 720 hours at 600g of phosphoric acid, and 1 or more. And chromate 
treatment etc. is performed after surface treatment like the gestalt of the above-mentioned 
implementation. Thus, as a result of examining many things, how the natural oxidation coat and 
segregation object on the front face of casting are moreover removable in homogeneity at low 
temperature in a short time was invented by setting up the concentration of phosphoric acid and 
a hydrogen-peroxide solution comparatively highly. 

[0046] As mentioned above, of course based on the technical thought of this invention, various 
deformation and modification are possible for this invention, although the gestalt of operation of 
this invention was explained, without being limited to this. For example, although it was made to 
contact the surface treatment liquid 600 containing phosphoric acid - 1 200 g/l on the front face 
of the processed material containing aluminum die casting and iron with the gestalt of 
implementation of the above 2nd, if it is the metal with which the dissolution is controlled by the 
surface treatment liquid 600 containing phosphoric acid - 1200 g/l like iron, it is possible to apply 
also to the processed material containing such other metals. 
[0047] 
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[Effect of the Invention] According to this invention, since the irregularity of submicron order 
arises while the segregation object and natural oxidation coat which are easy to corrode are 
removed, the front face of the aluminum base material with which the acid which does not get 
300 to 1 200 g/l suppressed and carried out surface control of the consumption of a hydrogen 
peroxide can raise the adhesion of a do mate, paint, an anodic oxide film. etc. Therefore, the 
compound coat which has high corrosion resistance can generate, and the corrosion resistance 
of an aluminum base material can be raised. Moreover, in order that the acid which does not get 
600 to 1200 g/l may suppress iron etching, consumption by consumption of the hydrogen 
peroxide accompanying the dissolution and the catalysis of iron ion decreases. And it is removed 
promptly, and also the irregularity of submicron order can produce the segregation object and 
natural oxidation object coat which are easy to corrode, and the front face of the aluminum 
which carried out surface treatment can raise the adhesion of a do mate, paint, an anodic oxide 
film, etc., and can raise the corrosion resistance of the base material of aluminum. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the SEM photograph in which the aluminum plate of the example 5 of this 
invention in an example 5 is shown. 

[Drawing 2] It is the SEM photograph in which the aluminum plate of the example 5 of a 
comparison in an example 5 is shown. 

[Drawing 3] It is the SEM photograph in which the unsettled aluminum plate in an example 5 is 
shown. 

[Drawing 4] It is a graph showing the result of having measured the amount of dissolutions of 
aluminum die casting in an example 7 to the concentration of phosphoric acid and a hydrogen 
peroxide. 

[Drawing 5] It is a graph showing the result of having measured the amount of dissolutions of the 
cast iron in an example 7 to the concentration of phosphoric acid and a hydrogen peroxide. 
[Description of Notations] 
1, 11, 21 Aluminum plate 
3. 1 3, 23 Front face 
5 Irregularity 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




ljum 

[Drawing 2] 




[Drawing 5] 
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